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Enhancing Maize Yield through Furrow Irrigation in Wide—narrow Rows
WANG Jing=hui, LI Jia-le, LI Jie-=chao, SUN Si—qi, HAN Sheng—cai*
(College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010020, China)
Abstract: Objective: This study investigated the impact of furrow irrigation in wide—narrow row planting on maize
yield, providing a scientific basis for high—yield maize cultivation. Method: The experiment was conducted at the In-
ner Mongolia Agricultural University farm, using silage maize cultivar Wenyu No. 3 as the research object. Three ir-
rigation modes were set up: furrow irrigation mode (KG), above ground drip irrigation mode (GD), and flat drip irriga-
tion mode (PD). The effects of these three irrigation modes on maize root growth, photosynthetic capacity, and yield
were studied by regulating soil temperature. Result: Compared to PD, KG increased maize root dry weight by
31.25%. During the jointing stage, the photosynthetic capacity of maize under KG was 9.59% and 12.87% higher
than under GD and PD, respectively. KG achieved the highest yield, with increases of 11.07% and 27.42% over GD
and PD, respectively. Conclusion: Under equal irrigation conditions, the furrow irrigation mode (KG) increases root
dry weight by affecting soil moisture and temperature, indirectly enhancing leal photosynthetic capacity and increas-
ing single plant grain yield. Furrow irrigation is a sustainable planting strategy that can achieve increased maize
yield.

Key words : Maize; Irrigation mode; Increase yield; Wide—narrow row
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Table 1 Soil physicochemical properties

Gl pH HHLFT /g-kg™!

A Ig-kg! R /g kg HRE /g kg

2023 7.80 15.06

0.29 0.51 0.89

1.2 s

PER TR SRR T I B K SCE 345, LA IR
BEHOLBHE B RA TR A RIS R REEISE IR,
FH 562 kg/hm?, FFAS D1REREE 26 4 & B BRI
BERR Al 8% (N:11%,P,0,:52%) 4t 120 kg/hm?, B g
AL A AR A A JRE (N:46% ) H
it 345 kg/hm®, HOR X6 (AR DA BRI A 7 AR 7
T R A1 (K,0: 50% ) FH 2 390 kg/hm?, Bl B [ B £k T
LA RAF A,
1.3 REIFIT

I T 2023455 71 7 HIEM, & 31N/ X,

®2 lElErESiERE

/NX AR I 198.4 m?(12.8 mXx15.5 m) , FPAE 25 FF R
83 340 PR/hm’, # P FT — J8 B K W ZEAE bR
— WA | 38 it SR I8 SR N B =it e (e
HEEHE L2 2) , 381 0 4 v, hii 3 2 vk, SLED 2
Wo WO AETAEE R, ETTATHE 45 em, SEATAT
BE 110 em, ¥R FE 16 em o 3PS #F 47 % #0 M |) 4
o, BRI B IT I BEBL A AR, /N DX 5 R
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0 5B 3 P E WL S O v K R K
(KG) JF i Ml - 3% #E A X (GD) L F Hl i 8 455 =
(PD), 45 4b B it JE 52 it AR BRF (8] A 8] o T 98 E UK

kg/hm®

Table 2 Fertilization time and amount

E=p JBNERTE/A . H e e BRAE
LG 06.22 30 15 45
06.27 30 15 45
07.05 45 15 60
07.10 60 15 75
iy 07.17 60 15 75
07.27 45 15 30
FLAIH 08.08 45 15 30
08.18 30 15 30
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Fig.1 Soil temperature variation graph
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Fig.2 Diurnal variation of ground temperature
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Table 3 Effects of different irrigation modes on maize roots dry weight

Ab 3R 0~20 cm 20~40 cm BRI

PD 21.04+0.63¢ 1.03+0.06b 22.07+0.63b
GD 21.43+0.6b 1.34+0.23b 22.77+0.56b
KG 24.13+0.45a 1.72+0.07a 25.86+0.48a

/NG TR A %R 22 5 3 (P<0.05), T Il

Note: Different lowercase letters indicate significant difference at P<0.05 level, the same below.

2.3 AREERERXITEXKH _EEBAE KRNI

A TR) A 2 R R R T Ik 22 A R
RN N (N T 2001 0 7 N i D s S R < 1
P, PD . GD  KG &b FERR &5 43001 R 176.64 cm
179.58 ¢cm . 193.84 cm, KG AL FERR B B F & T
PD 43 GD Ab 35 254 43 51 2 2.90 em . 2.79 em |
2.95 cm, KG AbBEZEHH B 3 K F GD 4b ¥, KG 4b
T R A K, N 84250 em®, W T GD 4t
P W R 2 = T PD AL EE; PD Ak BERD GD Ab # i TE
FE3 51 Sk 785.04 em? . 862.90 em®, Wi & 2 [0] 22 5+
NTE

iy [&] 4 a] J00, k22 39, PD 2 B GD &b BE  KG &b
FEBR B 4 91N 253.13 ¢m ., 278.34 cm . 299.82 cm,

PD AbFE 5 KG AbHL 2 ] 22 57 1 38 5 ZRMAE 34k B>
)25 AN . KG AR R K, A1 256.18 e’
W i 25 T PD AR, 25 T GD AL P PD AL BRI
GD Kb PRI A3 50 1.027.49 em®. 1 093.65 cm?, P
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PD 4b B 5 KG &b Bl 2 8] 22 5 W 3 5 250 0 51 oA
2.82 cm.2.74 ¢em . 2.87 em, — & Z |8 G W E M &
o KG A3 i A K, 0 1 449.64 em®, 1) i
Fw T PD AL, WS T GD AL B PD AL RN
GD Ab ¥ i1 A4 518 1155.84 em?, 1 240.02 cm?,
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Note: * and ** indicate significant difference at P<0.05 level P<0.01 level, ns means the difference is not significant, the same below.
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Fig.3 Effects of different treatments during the jointing stage on maize growth indicators
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Fig.4 Effects of different treatments during the silking stage on maize growth indicators
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Fig.5 Effects of different treatments during the filling stage on maize growth indicators.
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x4 TEKIESPADESH
Table 4 Analysis of SPAD values under
different treatments

pBLd SPAD{H
PD 59.70+3.90b
GD 60.81=4.49h
KG 65.43%5.06a

3 9 #®

TR S R B A A R M )R, 4R RO
PR K BT U8 A9 Al 15 it © o )z e B
A [ I A AR AR R AR W Y BT R R
Wt AR MR ST, S R T R XY
SR BB BTN T E . AP T T
HEAKAEA (KG) TFE 3 b3 #E AL (GD) - i

®5 AREEBEN I EXFEIMIFER 0T

Table 5 Effects of different irrigation modes on maize ear traits

Ab B FE K /em TEfT R fimig FEA/mm filr kL /mm FHi/g TR /g
PD 21.92+2.08b 14.1£1.52a 47.45+6.76b 46.3622.53b 28.01+2.86a  235.07+46.30b  198.54x40.52b
GD  21.32+1.71b 14.321.34a 45.9+3.93b 46.74+1.83b 28.89+1.88a  219.01x16.59h  186.42+16.73b
KG  25.113.0la 14.2+1.82a 52.6+4.31a 48.93+3.18a 29.33+2.74a  291.87+52.58a  237.54x41.27a

®6 FEMBMXHEKR=BREMBMEZOLM

Table 6 Effects of different irrigation modes on yield and its components

pisei BT/t hm ™ T E/-hm™ APRL H /- hm ™ RERLEL HEU T - hm™ TIHIE /g
PD 76.01+10.85b 26.38+4.92b 16.34+0.65b 666.4+105.04b 7.8+0.1a 31.28+2.46b
GD 79.88+3.70b 25.62+1.17b 15.38+0.19b 654.1+61.77h 7.5+0.1b 31.39+2.42b
KG 93.51+9.38a 33.06+1.89a 18.15+1.27a 744.8+96.47a 7.8+0.1a 36.79+3.22a

R7 ATREEBRE X EBAR AR
Table 7 Effects of different irrigation modes on irrigation water use efficiency

Ab B FPRL™ HE/t-hm™ T /K i /mm TEWE KA % kg - hm ™ - mm™!
PD 16.34+0.65b 376 43.46h
GD 15.38+0.19b 376 40.90b
KG 18.15+1.27a 376 48.27a

RIS (PD) X B K= R 5E 0, 25 R R W, FH il
HEOK A (KG) 28 & £ B &AL, T oK & & 3k 7
93.51 t/hm’, ¥F AL ik £ 18.15 t/hm’,

W5 R, 3 B R IR A A R TR &
KA R TR & 2 RN Z A X
Je 0177 0 A E S S SR, dE 0 3 Bl
5 T SR R R K R Y [R] S R A ST A
RAE R, REEMESEVRF R R, ERRARERK
oo L Y FBL oA 20~24 °C 8 I B2 S B E
HRAS /NAR A, > A 3830 B2 0 35 "R, i R AR KR
R ERREAL Y RIR KT 4.5 C AR R AR
SEATEH o MLA, B R A AR A 25 e b T

AW RE TR 25 R S S M, R T ek
Yyt A KA B & LT AR T
v AR ST R, KG Ak P A - R AR 1k v LA
7.6~1.1 °C,PD AL 34 6.8~0.4 °C, X — 2 F £ KG
b3 EAE Y A R EE VR, R R TR A BT
A X, R — R A U R O, X
TRV A U 38 B 3h A 28 A S =Y
A e LA R i — PR A

KT MFEX EARWAMN AT RE 2 CEE
MIAER o Dok B OKRAR 2 i L 7K 43 5% AT DA g XoF
T HEREUR A R OCROCR A B TS B s e, A b
e, KG b B E R HE T EOKAR R IWIE A, {5
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